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(54) Cigarette and wrapper with controlled puff count. 



(§7) A paper wrapper for a cigarette is prepared using fine particle size calcium carbonate as the mineral 
filler for the purpose of burn rate, puff count and tar delivery control. 
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Background Of The Invention 

This invention relates to a paper wrapper construction for use in conjunction with a smoking article, such 
as a cigarette. Specifically, the paper wrapper of the invention alters the characteristics of the smoking article 
5 including burn rate, puff count, and tar delivery with the use of fine particle size calcium carbonate as a mineral 
filler. 

Cigarette paper has traditionally been used in the cigarette industry to control a number of properties of 
the completed cigarette. Such properties include bum rate, puff count, and tar delivery. In virtually all cases, 
however, changes to the cigarette paper have been restricted to two properties of the paper: paper porosity 
10 and level of burn control additive. 

The relationship of paper porosity to cigarette performance is well understood by the industry. For instance, 
as inherent paper porosity is increased, burn rate increases, causing puff count and, therefore, total tar delivery 
to decrease. In general, the faster the burn rate, the lower the puff count. Tar per puff remains approximately 
constant. If, however, paper porosity is increased through perforation of the paper (increase in paper perme- 
15 ability), then puff count increases and tar per puff decreases due to air dilution during the puff. Static burn rate, 
however, remains essentially unchanged. 

Level of burn control additive is also used to control puff count and tar delivery. Increasing burn control 
additive over the range typically used (0.5% to 3% by weight) increases burn rate and therefore decreases puff 
count and total tar delivery. 

20 Despite the flexibility which can be achieved in cigarette design through the manipulation of paper porosity 

and level of burn control additive, there are instances when a desired cigarette design cannot be optimally ach- 
ieved by controlling either of these two paper properties. Many examples are in the area of low delivery cigar- 
ettes; however, there are certain examples in the category of full flavor cigarettes as well. 

Furthermore, controlling a cigarette's properties by adding burn control additives or changing the paper 
25 porosity can cause undesired effects. Using high levels of bum control additive or changing paper porosity may 
produce an undesired decrease in the subjective impact of the smoking article, including lessened taste. Taste 
is also often sacrificed if a low tar delivery cigarette is designed with a tobacco blend to lower the tar delivery. 

Thus, it would be desirable to provide a paper wrapper for a smoking article that can be used to design a 
cigarette with a certain burn rate. 
30 It would also be desirable to provide a paper wrapper for a smoking article that can be used to design a 

cigarette with a certain puff count. 

It would further be desirable to provide a paper wrapper for a smoking article that can be used to design 
a cigarette with a certain tar delivery. 

It would further be desirable to provide a paper wrapper for a smoking article that can be used to design 
35 a cigarette with certain desired characteristics that does not require high levels of burn control additive or major 
changes in tobacco blend. 

It would further be desirable to provide a paper wrapper for a smoking article that can be used to design 
a cigarette with certain desired characteristics without excessively diminishing the subjective impact, such as 
taste, of the smoking article. 

40 

Summary Of The Invention 

It has therefore been desired to provide a paper wrapper for a smoking article that can be used to design 
a cigarette with a certain burn rate. 
45 It has also been desired to provide a paper wrapper for a smoking article that can be used to design a ci- 

garette with a certain puff count. 

It has also been desired to provide a paper wrapper for a smoking article that can be used to design a ci- 
garette with a certain tar delivery. 

It has also been desired to provide a paper wrap per for a smoking article that can be used to design a ci- 
50 garette with certain desired characteristics without requiring high levels of burn control additive or major 
changes in tobacco blend. 

It has also been desired to provide a paper wrapper for a smoking article that can be used to design a ci- 
garette with certain desired characteristics without excessively diminishing the subjective impact of the smoking 
article. 

55 In accordance with this invention there is provided a paper wrapper for a smoking article, such as a cigar- 

ette, that uses calcium carbonate, or chalk, particle size to produce changes in burn rate, puff count, and tar 
delivery of the cigarette. Fine particle size calcium carbonate accelerates burn rate, lowers puff count, and de- 
creases tar, the degree of each effect depending on such things as the particular cigarette design and cigarette 
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blend used. These characteristics of a cigarette can be changed by varying the calcium carbonate particle size 
with or without changing porosity or burn control additive levels in the paper, or filter characteristics or tobacco 
blend in the cigarette. Making these changes in the cigarette wrapper characteristics allows the design of de- 
sired cigarettes without the use of excessively high levels of burn control additives. This invention also makes 

5 it possible to achieve cigarette designs which would not be possible through variations of paper porosity, burn 
control additive, and filter characteristics alone. Specific designs of smoking articles can be achieved with this 
invention while improving, or not excessively diminishing, the subjective impact of the smoking article. 

The paper wrapper of this invention may be used for cigarettes of any length or circumference. Cigarettes 
made with the paper wrapper of this invention may have different fillers such as tobacco, expanded tobacco, 

10 a variety of blend types, reconstituted tobacco materials, stems, non-tobacco filler materials, and combinations 
thereof. The paper wrapper of this invention is especially suited for use with expanded tobacco fillers because 
there is no need for excessively high levels of burn control additives. 

Detailed Description Of The Invention 

15 

The paper wrapper of this invention may be made from flax or other cellulosic fibers. Calcium carbonate 
is used as a filler. The mean particle size of the calcium carbonate should be between about 0.02 microns and 
1 micron, preferably the mean particle size should be between about 0.02 microns and about 0.1 microns, and 
most preferably should be about 0.07 microns. A typical commercial brand of calcium carbonate having the 

20 0.07 particle size is known by the brand name Multifex MM™, available from pfizer Minerals, Pigments, and 
Metals Division of Pfizer, Inc., New York, New York. Mixtures of calcium carbonate types with differing particle 
sizes may also be advantageous. For example, mixtures may be used incorporating between about 5% by 
weight and about 15% by weight of larger particle size calcium carbonate, such as Albacar® (the brand name 
for calcium carbonate with the standard particle size of between about 2 microns and about 3 microns, available 

25 from Pfizer Minerals, Pigments, and Metals Division of Pfizer, Inc., New York, New York), with smaller particle 
size calcium carbonate, such as Multifex MM™. Other mixtures may also be used and are not limited to the 
combination and range of this example. 

Between about 20% by weight and about 40% by weight of calcium carbonate is used as a filler. Preferably 
between about 25% by weight and about 35% by weight of calcium carbonate is used. 

30 The paper wrapper should also have a basis weight of between about 1 8 g/m 2 and about 39 g/m 2 . Prefer- 

ably, the basis weight should be about 30 g/m 2 . It is desireable to have increased basis weight when using 
Multifex MM™ calcium carbonate in high porosity ranges because this imparts improved tensile properties to 
the paper. 

The inherent porosity of the paper wrapper should be between about 5 Coresta units and about 50 Coresta 
35 units. A porosity of between about 20 Coresta units and about 35 Coresta units is preferable for a conventional 
blend cigarette. A high inherent porosity of between about 40 Coresta units and about 50 Coresta units may 
be preferable for other applications, such as cigarettes designed for low tar delivery. In addition, a low inherent 
porosity of between about 5 Coresta units and about 20 Coresta units may be preferable for cigarettes with a 
high level of expanded tobacco having puff counts of 7.5 or more. 
40 The paper may also be treated with low to moderate levels (between about 0.5% by weight and about 38 

by weight, preferably between about 1% by weight and about 1.7% by weight) of a burn control additive. Such 
a burn control additive is an alkali metal salt, preferably a citrate such as potassium citrate. Acetates or various 
phosphate salts, such as monopotassium phosphate, monoammonium phosphate or mixtures thereof, may 
also be used. One purpose of the burn control additive is to control puff count. The optimum level of burn control 
45 additive depends on the specific characteristics of the paper wrapper and other details of the cigarette design. 

A particular example of such a paper wrapper uses calcium carbonate with a particle size of about 0.07 
microns. The paper wrapper also has a calcium carbonate filler loading of between about 33% by weight and 
about 36% by weight, a paper porosity of 30 Coresta units, a burn control additive level of 1 .7% by weight, and 
a paper basis weight of 30 g/m 2 . 

50 

EXAMPLE 1 

Cigarettes were made from paper wrappers having about 25% by weight Multifex MM™ calcium carbonate 
filler with a mean particle size of 0.07 microns. A control was used having about 25% by weight Albacar® cal- 
55 cium carbonate filler, with a mean particle size of 2 microns. The paper wrappers had a basis weight of 25 g/m 2 , 
inherent porosity of between 33 Coresta units and 38 Coresta units, and a burn control additive level of between 
2.8% by weight and 3.1% by weight citrate. Evaluation showed a decrease in puff count for the finer (0.07 mi- 
cron) particle size calcium carbonate, as seen in Table 1. 
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Table 1. Effect of Calcium Carbonate Particle Size on 
Puff Count 

5 0,07 micron 2 micron 
Puff Count 7.0 7 > 5 



10 EXAMPLE 2 

Cigarettes were prepared with paper wrappers containing Multifex MM™ calcium carbonate (0.07 microns) 
and Albacar® calcium carbonate (2 microns). The calcium carbonate loading level was 35% by weight. The 
paper wrappers had a basis weight of 46 g/m 2 and an inherent porosity of 8 Coresta units. Monoammonium 
15 phosphate was used as a burn control additive at 0.5% by weight. A conventional blend of tobacco filler was 
used in the cigarette. Evaluation showed a lower puff count and reduced tar delivery with the fine particle size 
(0.07 micron) calcium carbonate. 



20 Table 2 . Effect of Calcium Carbonate Size on Puff 
Count and Tar Delivery 

0,07 micron 2 micron 

25 Puff Count 7.4 8.5 

Tar, mg 18.8 23.1 



30 EXAMPLE 3 

Cigarettes were prepared with paper wrappers containing Multifex MM™ calcium carbonate (0.07 microns) 
and Albacar® calcium carbonate (2 microns). The calcium carbonate loading level was 29% by weight. The 
paper wrappers had a basis weight of 25 g/m 2 and an inherent porosity of 13 Coresta units. Monoammonium 
35 phosphate was used as a burn control additive at 0.8% by weight. A conventional blend of tobacco filler was 
used in the cigarette. Evaluation showed a lower puff count and reduced tar delivery with the fine particle size 
(0.07 micron) calcium carbonate. 

Table 3. Effect of Calcium Carbonate Particle Size 
40 on Puff Count and Tar Delivery 



0.07 micron 2 micron 

Puff Count 9.0 9.9 

45 Tar, mg 21.3 22.3 



These three examples were all taken from statistical studies evaluating the effects described herein. The 
50 statistical studies supported the findings of these examples. 

Thus it is seen that a paper wrapper for a smoking article, such as a cigarette, is provided that allows the 
design of smoking articles with specific characteristics such as a certain burn rate, puff count, or tar delivery 
by changing the particle size of the calcium carbonate of the paper. In addition, calcium carbonate levels, basis 
weight, porosity, filter ventilation, and filter efficiency can be manipulated to optimize this effect. Particular ci- 
55 garettes can be designed, then, without using high levels of burn control additive and without making major 
changes in tobacco blend. This avoids the negative effects on subjectives, such as taste, that high levels of 
burn control additive and major changes in tobacco blend may have. 
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Claims 

1 . A paper wrapper for a smoking article comprising a calcium carbonate loading of between 20% by weight 
and 40% by weight, the calcium carbonate having a mean particle size of between 0.02 microns and 1 
micron, the wrapper having a basis weight of between 18 g/m 2 and 39 g/m 2 and an inherent porosity of 
between 5 Coresta units and 50 Coresta units. 

2. A pa per wrapper according to claim 1, in which the calcium carbonate has a mean particle size of between 
0.02 microns and 0.1 microns. 

3. A paper wrapper according to claim 1 or 2, in which the calcium carbonate loading is between 25% by 
weight and 35% by weight; the calcium carbonate has a mean particle size of about 0.07 microns; and 
the basis weight is about 30 g/m 2 . 

4. A paper wrapper according to any preceding claim, in which the inherent porosity is between 5 Coresta 
units and 20 Coresta units. 

5. A paper wrapper according to any of claims 1 , 2 and 3 in which the inherent porosity is between 20 Coresta 
units and 35 Coresta units. 

6. A paper wrapper according to any of claims 1 , 2 and 3, in which the inherent porosity is between 40 Coresta 
units and 50 Coresta units. 

7. A paper wrapper according to any preceding claim, including between 0.5% by weight and 3% by weight 
of a burn control additive. 

8. Apaperwrapperaccordingtoclaim7, including between 1% by weight and 1.7% by weight of a burn control 
additive. 

9. A smoking article comprising a smokeable filler surrounded by a paper wrapper according to any preceding 
claim. 

10. A method of controlling burn rate or puff count or tar delivery of a smoking article com prising varying particle 
size of a calcium carbonate filler in a paper wrapper, the paper wrapper being used to surround the filler 
of the smoking article. 
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